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where: L = length of the sample tube, 

A = cross-sectional area of the tube, 
cr = conductivity of the KC1 electrolyte 
(0.06541 mhos per cm at 0° C for 1 N 
solution), and 

V = volume of the sample in the tube. 

For tests with the apparatus prototype, the bridge 
was excited with ac at approximately 50 Hz to avoid 
polarization due to electrolysis at the electrodes. A 
lock-in amplifier was used as a detector, along with 
two precision resistance boxes (100,000 ohms) and a 
precision variable-decade resistance box in the other 
bridge arms. 

The resistance of the empty tube, measured by 
trapping a section of air in the tube, was on the order 
of 1,000 megohms. Stray effects occurring between 
the ends of the tube and the platinum electrodes were 
found to be negligible (less than 10 ohms). The length 
of the tube was measured with a traveling microscope 
to better than 0.05 percent. The resistance measure- 
ments were measured to better than 1 part in 10 4 and, 
typically, would be in the 100,000-ohm range for 
capillary tubes of 10 cm in length and 0.04 cm ID. 
The overall accuracy achieved for V or A was better 
than 0.1 percent. 

Measuring extremely nonuniform tubes with this 
method gives a smaller volume measure than the true 
value because the smaller cross sections are more 
heavily weighed. A tube with a 5-percent taper has a 
volume error of only 0.02 percent, whereas for a 
10-percent taper, the error is of the order of 0.08 
percent. 


A sample tube was measured by the conductivity 
method. Then the tube was cut into approximately 10 
sections, and the diameter was measured. The 
averaged cross-sectional area was within 0.15 percent 
of the conductivity measure. This error is approxi- 
mately the uncertainty expected in the destructive 
measuring method. The conductivity technique is 
useful for measuring cross-sectional area or volume of 
small capillary tubes, and it has been found to have 
advantages over all other ways of obtaining these 
measurements. 

Note: 

No further documentation is available. Specific 
questions, however, may be directed to: 

Technology Utilization Officer 
Langley Research Center 
Mail Stop 139-A 
Hampton, Virginia 23665 
Reference: B75-10156 

Patent status: 

NASA has decided not to apply for a patent. 
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